(i9)lftS*nWfilfW*1ill 




lllllllllllllllllllllllllllllllllllllllllllllllllll 



(43)SR^BBB (10) HIBaM## 

2001 ^12 £27 B (27.12.2001) pct WO 01/99216 Al 



(51) 




H01M 4/86, 4/88, 8/10 


(21) 




PCT/JP01/05337 


(22) 


mKtaMB: 


2001 *P6fl21 B (21.06.2001) 


(25) 


mmmmoywrn-. 





E*f**l-2-7-2610 Osaka (JP). fr^SR (GYOTEN, 
Hisaaki) [JP/JP]; T575-0013 * l& Jfr PS Ife fli rfi ffl Jg £ 
3-10-2 Osaka(JP). (MATSUMOTO, Toshihiro) 

[JP/JP]; f 567-0821 ^llJfr^* TtT^jSfflT 8-3 1-501 Os- 
aka (JP). B TSfl&tf (KUSAKABE, Hiroki) [JP/JP]; T 
590-0113 *ISJfrtftTfT0##|£l-2O-5 Osaka ( JP). 
M (NAGAO, Yoshiki) [JP/JP]; T 567-0863 *BRJ&3E* 
Tp;XRS:miTll-21-l Osaka (JP). 



(26) BRftMttVIB: B*!S 

(30) fiftjtf'-*: 

f$fi|2000-187260 2000 *E6 £ 22 B (22.06.2000) JP 

4#KI2000-247810 2000 ^8 £ 17 B (17.08.2000) JP 

#g|2001-9356 2001 *1 £ 17 B (17.01.2001) JP 

(71) fflJ[HAr*H*l»<^ra)»3ESI^^^T;: BiTt 
SjtlH*xt£tt (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T571-8501 ^IJSJff P^SrP 

= * * X 1 006S ft Osaka (JP). 

= (72) fccfctf 

= (75) SSW#/ajJliAf*llf3^Ta>#;: mm-iZ(HA- 
= TOH, Kazuhito) [JP/JP]: T536-0015 ^l&J&^BfcrMK 



(74) ttlA: 5#WfiB(ISHII,Kazuo); T541-0041 *|RJff 
*URTti**E*S2TB3*6-& ^t^0J*t:;U Osaka 
(JP). 

(81) Jh£ H (Brt;: CN, JP, KR, US. 

(84) ttSBI fJSiS;: 3-D (AT, BE, CH, CY, DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



= (54) Title: POLYMER ELECTROLYTE FUEL CELL, METHOD FOR MANUFACTURING ELECTRODE THEREOF, AND 
= MANUFACTURING APPARATUS 




(57) Abstract: A method for simply manufacturing a high-performance electrode without using any 
organic solvent for transforming the electrode catalyst to an ink and any surfactant for transforming 
the water-repellent carbonaceous material to an ink. The method for manufacturing an electrode 
for a polymer electrolyte fuel cell comprises (a) the step of coaling conductive fine particles with a 
polymer electrolyte or a water-repellent agent and granulating the particles to multinary particles and 
(b) the step of forming a catalyst layer or a water-repellent layer by applying the multinary particles 
in the form of a layer. 



WO 01/99216 Al llllllllllllllllllllllllllllllllllll Illllllllll 



(57) mm-. 

s^f*#3is, (b) mmwA^^mmzmxvxmm 



WO 01/99216 



1 



PCT/JPOl/05337 



m m m 

#^#X£- y hj^EHSn*. CCDS' — ^tf^tfX^y MS, MM%.Z$ 

ist^i tfetc, iit"§M e a \znM,#)\z\kmzmmir%r£ 
t%uft\z\ts m,mm \zfcfo fix %tth\z, &&%x*&m 



WO 01/99216 



2 



PCT/JPOl/05337 



©#J|V>&ft*. aft, X*/-;Vfc£07;W3-;V3& 

^€ toft"?**** & ®Mfc k v ik $ fc« t mm v ft # - 

ffiijfe^x F7:?-7> — Fft> d— ^a— ^— «fc 
BM®mWitSi^Vftm%L*M%&mL, z.ti%-( 7 7°n \i)VT)V^~)V 



WO 01/99216 



3 



PCT/JPOl/05337 



9 j - ; v ^ x * j - ; v & £ © fg w & m m *# t t , jt ke w k $j £ © ^ a 

tf ;v T ;i/ n - ;p 7 ^ ;P 7 ;v n - ;P & E © 7 ;v □ - )V $ ^ « & ffl ^£ © 
V* SS^^St © 1 & T # § £ \ztt tf % u EM'&m^nu * 

mz>z.ttfn^% a M^^mmmommt^^v^mmz, mmzm&o 
zm^zt. MM*mwvtz%-tf>nnMo)mm}z, jtiw^tsu 

t£E<D&m®mw&®mmmmzmm&^isftmisi2:, mmommxm 



WO 01/99216 



4 



PCT/JPOl/05337 



7^1 o 

ISifj-SiiifeSS. »7Ktt*-#>*tt» IM0J;5tibT^< 

\z, mmmtmmo^mrmxvTz^, s o o t c^e>4 o ox:nm<DU 

>*m > & it? % ft ft \z \*%-mm&M & d , 

$ ^ ft c « # ® tt s * r s & g a* & s & . «i ^ m m # & g * ^ 



WO 01/99216 



5 



PCT/JPOl/05337 



❖ , iff ib m n # & * # * * «fc # * * -r # y & m & s # ? m & ft * js & 



WO 01/99216 



6 



PCT/JPOl/05337 



s^ff^Taxfi^wt-ss^^mMMME^mmfflms^Sji^?*^ 



WO 01/99216 



7 



PCT/JPOl/05337 



BITS §o 

m 5 \$mmm 7 <Dmnmmmmm*^?%mmmmt&mm i ©«m 



WO 01/99216 



8 



PCT/JPOl/05337 



Sf (a) 1 5 0 nm^l^S^^Sf tSliftft^ » 
£b<tel 0 nm~l 5 0 n mOitMSf \Z, I^ft)IS^#f 
Z&TUm 3 nm~ 1 5 //m^7g^bfc1i^|i^^f#?> Il^ttS. 
Z(DXm (a) tbT, ^01) &V>L3) L < ffl V* £> *l 

»■? \z m m mm w % ## 2 & xm % # is # & . 

Lfctiftftf tom^w.mmmmm^\zmmhxmmmnwwn 
^\z mmmmn $ & xu &^t^&<, 

®& t * * % / 7 =l - a > & k «k d ?^ l t ta sb mnmmi^ \z mm 
t wtB«^® ttbizM7m*ttmz-&% z\ttfT?£%, 

fc$?*#J<Z>$#:£ffl ^ <5 £ £ i; r> , ilfrttf fc MfBH 

±fB©lH (a) t^UTtt, § 6 (C|9|B«^m? S- 3 ^m«± 1 5 
/imKTlcW 2>xm*<StSZ\ htfift *LVi 0 
±IB©Xg (a) iffBl) £fc«2) ©^iCfcO, 



WO 01/99216 



9 



PCT/JPOl/05337 



_kfB©l) £<fc#3) ift&^*#*©ftt>Dfc*>!KS!|£ffl 
#51 SHIS, ±|E(DX@ (a) fclft^T, (b) ffjEm^m^^S^^ 
(b) thX, *0WffSl/<1^6n5. 

MSM*fc^M7j<ji^^^1-§X@^^ty^^o 
XfBtDXfS (b) MfBMM£fcM7K«K:, Jn&bfctf&iD 

• snfcift^**!!©^^^^ b#m^©M:W*u una* is & 



WO 01/99216 



10 



PCT/JPOl/05337 



±130 3) (Djjmz&^xfe. **k *>&m&n&¥nmx<DVHt 

u $ 6 ic z\(D^m\zmft^nMn j rm7kM&ttmz^& z tWT*i*&. 
:iiat?t, «fc -5 &*&i£?t£ *mm~? z> c £ § . 



WO 01/99216 



11 



PCT/JPOl/05337 



sat* m&ommz. mxmr, mmm^m^m^mmmmz^mir % 
f&mirz>m&\zu, insult -m±j-, r^tfspit»fs* 

ift**jpA« z. t \z «fc rj , es®^ 5 £ fc3&tT?**. £7c, 

xx@t-f-§ z.t^m^$)^o 



WO 01/99216 



12 



PCT/JPOl/05337 



nm*<Dm®mM*&mz&%ft£<Dftmxn&^m\zftztmzmm 
=• ? nm\zm<D*\zMM*nwLTcmmfc^fimmt£ti. nm&m* 



WO 01/99216 



13 



PCT/JPOl/05337 



* n ft \zMfr^ till© * K:ft«MI»* ©«iT;«f3 Sti, 1 



WO 01/99216 



14 



PCT/JPOl/05337 



*»Wfc^S#m^Xfc«fc5«®©Si3i^fe«, h*7-T 7°uir 

fx 5 E t*tT?*S. 

1 

£T\ MSH^WTS*Sco#S^?i^l5gBHT5 0 

TO-^fe^S 3 0 nmc?)*-*>f* (Akzo Chemieft 
(Dtry^aL y 2 EC) \z.W%L%m 3 0 A co 6#f£^£S*j£ 

5 0:5 0 ©f!l^Tfi^$iifco Eft£#7- HflKQttJjt* jfi|# UfcDt 

^f^^Atf ^11^ 5 0:2 5:2 5 ©fiJ-grTffi^ $ it fc 0 Z.fl% 



WO 01/99216 



15 



PCT/JPOl/05337 



X^iA^tiS. T«*f llfctt, <t»*fcXU y 

1 5 , **^igtef h 1 7 tmwmm i 8 «jkw-t»s. 

3tfe7>" h 1 7±fcSfc»U cn^3g$47>- h 1 7 1 8 



WO 01/99216 



16 



PCT/JPOl/05337 



**^;T>£SttK#^«#«0$i£fcV>L#f*?l* : 1 0 5 0 g, 
: 1 0 . 9 g /m i n > 

iSffixyi/- 2 i oyx;i/ia^ : 5 o "c, 

SSt^XAP^Jt : 5 5°C, ^«^A®« : 0 . 2m 3 /m i n> 
21 #3318 1 8 ©IHfteSJt : 3 5 0 r pm, 
; X)V 2 0 *6<|[t5/UX^X9 7 MM : 

0. 3®/4# 0 

3 2 cm©7°n h >&m&-&fri L mmnm (f^>ftit7^t> 



WO 01/99216 



17 



PCT/JPOl/05337 



#X$£ftJi£&5, ^ 16cmX20cm> 1^ 3 6 0 /im 
(jfcl/gL TGP-H-12 0) 
7Kftx^XA°-^3 > (^^>IHS, ^t7D>ND 1) tCtil 

fcffe, ffcjuu 4 o or ~e 3 o#rafln*H-s;i£fc<fcO#*«:£#*fc^ 

I'Jf h77Wnxf^> (PTFE) »*£#m£l±fc7R<h£*l 

«MSI-ltMl=K* (MEA) 7jC*-f^>e«tt,«^^*^K 
mi t It, ;\°-7Jb^n^-^>x;i/*>m^ 5 0 /imOl^fcfl 

2 0 c mx 3 2 c J?^ 1 . 3 mm0l|^IIIBI^ £ &5 2 

±|B©MEA£> 7JX»¥S§ft5 2&©iz 

-fe/ll^-^^SJf ALT 1 0 O^JVmmh, y 9 *M.&tL~ZTc. 



WO 01/99216 



18 



PCT/JPOl/05337 



ttft&jEvtt. mmmz^^v-zuvmmmtz o 1 . 5 mp a/m 2 t 

Ltc 0 

1*60%, lilSO. 7 A/c m 2 0#;f4^^^mtii;it£fi : ^, ffi 

*#tt©B?ma5^sthS9bfe. zrM&m. ^mmm^mmn, s 0 0 0 

l^^^±(Ct>fcoT^ 1 4. 6kW(65V-224 A) ©mMffl^^ 

itfefi©¥^©^^> &»f4«m©#tt£S 1 

lit, n D p^©ASTM!S^N9 9 Oilt ASTMti^^tlT^ 
5tf«77-^X©fi.#T*0, MF C - 2 tteH^fb^ (ft) Utl 

-^>y7 7^p D B #T^^o ^rc> m*«jE© 2 0 0 mm'&. 
<Btfiw#*n^n2 0 oi©mr^2 0 0 0 mmmmvtct%<D, mmn 



WO 01/99216 



19 



PCT/JPOl/05337 



1 



PR'S 


— *^ai : r# 




(V) 


Urn) 


(/xm) 


200 mmm 


2000 P#Pe1^ 






1 


7 5 


4 0 






3 


7 3 


6 5 






5 


7 2 


6 8 


•ir^5^x>7 ? 7>y^ EC 


3 0 


1 0 


7 0 


6 7 






1 5 


6 5 


i 6 3 






2 0 


4 0 


3 5. 






3 0 


3 0 


2 5 






5 


3 0 


2 8- 


ASTM SB-StN 9 9 0 


3 0 0 


2 0 


2 0 


1 7 






2 5 


1 0 


8 






1 


6 5 


4 0 






3 


6 5 


6 0 






5 


6 4 


6 2 


ASTM fB^tN 8 8 0 


15 0 


1 0 


6 2 


6 0 






1 5 


6 0 


5 7 






2 0 


3 0 


2 5 






3 0 


2 0 


1 8 






1 


8 0 


5 0 






3 


7 8 1 


6 8 






5 


7 7 


6 8 


MFC- 2 


1 5 


1 0 


7 5 


6 8 






1 5 


7 2 


6 5 






2 0 


5 0 


4 5 






3 0 


4 0 


3 5 



m 1 <DWm<Dm%:&% t %t* — ^J^ga* 3 0 0 nm©AS TMIE^t 
N 9 9 0 ©tf-tf^fc/B jg&IB&2 0 0 l$n& 

*>, 2 0 0 OHratt>UJAiE)!i?i^CtW§„ -Jfctfc^Stf 

D/Jn£V>£, 51 site HI & 2 0 0 O^WftOjltt^^oTT^oT^*. 



WO 01/99216 



20 



PCT/JPOl/05337 



mm 3 



it. 

ItSKjMMt^ffi&bfc^iiM :150g, 

MzKM^^m^O* : 5 0 0 g, 

1 0 g /m i 11 , 
l^lii5ffiXyi/-(D/X;Vm^ : 5 0°C, 

|H]^ffiX7°^-(D 7 X)VWl& : 8 0°C, 

HA'XADfig : 6 0°C, g^^^Si : 0. 2 5 m Vm i n, 
If 1 8 (DM&mm : 3 5 0 r pm, 

J X)V 2 0 ^e>tit§/\°JVXyx7 h © 3* > / :t 7 IK PS : 
0. 3tH/4#. 



WO 01/99216 



PCT/JPOl/05337 



21 



Sfcfc, fMrifi 20cmX32c m©?kSH ^ >fc»ttit?^ till 
fllll tiifiJIftftt? © X h y # #J t <D m £ 3 k V 0«JE £ 

8 0 0 0 $$ffl£l±iZfrfc-D xm 14. 8kW (66V- 2 2 4A) 0| 



WO 01/99216 



22 



PCT/JPOl/05337 



^3 1 h-^-#^©SEEX7V" 3 7&£t£3 8 7»tfT 

^7K^J£llrfr#«£ ITS, PTFEMf^ 1 0 w t % 

frmts#fcfoftm®L*m\<*fz a ^mzmx-z n tc g m # x & , n^x^r 
fit ffi b & & & ^ & , % m m t bp © m & x 7° u - w m m £ n 5 & fc * t- 



WO 01/99216 



23 



PCT/JPOl/05337 



uxmAuftzmxirzz tiz<k X) , mmfi 7,i±v jvltco 
^LftmmttDM&Wivmmmm. •. iog/min, 

±fB^ffiX7°l/"©y : 5 0°C, 

tt«SjaiLT^^^ii#:©l :40g, 
g|7K$!£^£f^1M©M : 2 0 0 g, 

_k|BKJBEX:/ l/-o;XMS : 8 0°C, 

ii^XOAPUg : 6 0 °C, gi^XSi : 0 . 2 5 m 3 /m i n . 
ft-ttf 2 0 c mX 3 2 c m<Z)7°n h >fg«tt S^flill© 



WO 01/99216 



24 



PCT/JPOl/05337 



mm^m^hrco ct>LxnMMB(Dmm\zmm^nrzmmm\t, ^<d 

3-15 fim\zm%LhT&< Oifim^V^o 

tm^rx\ nm*ft&\zmiiL-&iAm&ffim\z},z, 9 9v©tii 

3ft«BE£^U M^it 0 . 7A/cm z tliM^t5t, 8 0 0 0 
UriMlCfefeoTl) 14. 8kW (66V- 2 2 4 A) 

mnm 5 

1 tmv%-#>mmz¥-i%%Lm®2 5A©a^f§iijt 



WO 01/99216 



25 



PCT/JPOl/05337 



M«^S^Lfc«m#©» : lOOg, 
7j<*^^>fHSttS^^«»®^*©» :50g, 
ft^8g©I§lSte& : 2 0 0 r pm, 
n — ^ — (DU^W(. : 5 0 0 0 r pm 0 

: 5 g , 

^#§CD®3gi: : 2 0 0 r pm> 
D-^-COtHfet: : 5 0 0 0 r p m 0 

5 bT?#fc, M«££fSf£b/c «*f*tt, -^m^(D 1/^J1/T, 



WO 01/99216 



26 



PCT/JPOl/05337 



$V^rffi2 0 c mx 3 2 c m©7j<i^;f >{5^f45ft^ffi$m$i 

&m\$0. 2mg/cm 2 T^L C 5 L TjSo® fcMS ^ t fc ft 
fr^mMmm&, 1 5 0 "CfcRjfeLfcJfcy h P-7-£iIii£-fr£ £ t 

©±£&*M£^j£Lfcft#i i «2i¥KJg|£, 1 5 OVIzWLfeLtcfty b 

t, ^(Dmmz^tcmw^oiftLmK u&Mmmommttzz. z.z\ 

16cmX20cm, J¥<^ 3 6 0 um<D%— ^>^fB^ (MUU, T G 
P-H-12 0) 7^^^flM©7KttxV 7/\-^a > (^^>IT 

mm, ^t7P>NDD iititfct, Jin^siu, 4oo°ct 



WO 01/99216 



27 



PCT/JPOl/05337 



X^jfOgfc* 3 0 ^m©0^^1|Ittf;L7cfe©£ffl^7Co HOME AO 

£©M«?&£, 8 OtC^^t, -#©^§#1^7 5 0 C©^&£&3 
<fc -5 M • SDSbfc*^^^ 2 5 °C©E,&£&§ J; 

fcffl#L&v*aillflN$K:fcJ;, 9 9 voiiltiff^ifco £©«« 

Kft$jffl$8 5 m*f'Jffl*6 0 %, Ht^S 0. 7A/cm 2 ©^# 
^JSf!l©mtt!l«, 8 0 0 0 ^ffiSl±l:t)fcoTii9 1 4. 8kW(66V 

-2 2 4 a) ©«ma]^£»-r§ ei tfimmznrco 
mmm 6 

&T©> 0 2 ©gg £:fcDT& 3 o 

T^Rfttmi:nife7t5 1 l/>^7'^»*i : 1 5 0 g 
jfTK^JP T F Efgf & 1 0 S£%#m$ii:£7k#«fc?£ : 5 0 0 g> 

ifffix7°i/-2 1 iz^zmfrMftmrnommmm ■. 5g/min, 

5«ffi7 7°l/- 2 1 © y X;WMft : 8 0 °c, 

APII : 8 0 °C, tl^jXIi : 0 . 2 5 m 3 /m i n , 



WO 01/99216 



28 



PCT/JPOl/05337 



mwmn i 8 (D®&mm : 3 5 o r pm, 

/ xjv 2 0 t>mMtz>rt)vxPx.y h <d^t y/^y mm : 

0. 3 0/ 4$> 0 

K-*W2 0cmX32c m OzK^-f •* >fcmitm fr^mMMM 
(fa^>!hlt7^>l 1 2) ©Hilt, ^SSf!|3 <h|Wlfi(Z)f| 

%(Dmmm*iz^%n%MB£mmito . 2rag/cm ! , 

illS, 1 5 0 VlzWtMLtc-fcy hD-7-^Il$t2. 21 tr\ m 

M£MLfcif^^lt»Ki££> 1 5 0V\z®%.L!t*v bn-7-§ 

tl6cmX20cm, j?^360 Mm(D#-#>^f» (Hi/ (Ifc) 

TGP-H-120) 7 ySt^ ^©tRStV X7\°-^a > 
^^>llfi, ^t7D>ND 1) fc^Il, H£j&U/t^ 4 0 0 °CT 



WO 01/99216 



29 



PCT/JPOl/05337 



come A^m^xmmm 1 tmn<D 1 o o -fcjutJioDmmx^ y # § 

^B^te, 9 9 V0«mP^«ffi&^bfco ilflO . 7 A / c m 2 © 
iiitMlT, 8 0 0 0 mffl&±\Zt>tz?Tffi 1 4 . 8kW(66V 
- 2 2 4 A) ©mmffi*£iif#T3 £ t^HM^tlfeo 

mmm i 

4«^t, msi o 2 cHtiiit*i o l&wmznx&v, 
i o 2 ©i^g^rttit#s i o 3^E«snr*D, M^nfcMM 

M10 1 J;5I^^nTHS. M§1 0 2 ©±§BtCtePg 

□ BP 1 0 2 a«)5£$nT£D> JKOggnlfl 10 2a (IttVX+>^ffi 

# i o 4 atift o e> n § «t ^ mmznx^ § „ 
■%mz?^xw&wt&. 

$f> MS 102 ±g&©^n^ 102a };iiT7^>^# l o 4 

105 *«E«$n«. itt^s$?stBS 105 \%mBttnxn-^4 
•znrcnm 1 3 o fcio^5xii:ff**nT^«. mtura 

* i o i at#m^ i o 2 i^cgxsn, ^fi i o 2 ©iwa^ttfl 
xWc§ns. Mi i o 2 ©ftguwffiMX7?ifc§tifct, « 

lilli)* 1 0 1 1 0 3 (:<k?)I#UT, 2 &*£ft&$Hfcs 

c© j;a fcM^M i o 3 DS^jftt^ txicie*ifi 



WO 01/99216 



30 



PCT/JPOl/05337 



ill o 5±i:Pifsti§. 

VmW 1 O 4 fc£ D*©-«Wj5r£©^&fc«;bnTV*S. Z.<Dfz#>, 
S^filll 1 O 5 K£V>T, Y^^>^^ 1 0 4 K:J: DSfrftT 
l^l^^CMbT, tSiI^10Hi#fl, 1IMI114 0 

^0J;5(:IfiE$tifeiSiii l 4 o 
^fPSCi! 1 0 5 »TX=^>^# I0 4^5^$n, 

^tummi 4 otes#^«»®iti o 5 izmmmznz* z.<d 

<k5fc, ilttttl 1 4 0 £WT3i§ #^«i§?StMi o 5^m>^ 

#~#>^*K:fi&£MJt 7 5 : 2 5 ©IJ^Tfi J# £ tfcgf t , j@ 
^fiiS©^tft^b^tI (Na f i onll) £fflV>"C\ 

Kin 1 o 5 ic&^wt^r^y cm s©&©£ 
±12© j; 5 \zmm^tiTcmmm\t, ^om^m 3 0 umt^t 

±fE©MM^1M Xt:*^ hLfe*-^>^-A°» (mi/ (**) 



WO 01/99216 



31 



PCT/JPOl/05337 



m±\zmmx7°u~mxt%z\t\tmmx&%fz®, ft&&<ftt>nx 

v~77Z?>vxn (m m, np- 1 0) %$kmmx, 
ftK«ktii^i/T, x7>-^j:ffl©-r >^^f^.bjci^/co £©-y>7£ 

ft 3. £©£5 tlg^^J: D j&®£Et D Bfc^T7£$£ftfc 2 tOSgtl 

©s^c t&&j;-5M • MLfczRit^T, Flee 5t©I^ 

.(Dnm^m^tcnmzit^x, mm-n&^^mnx^^z\ t^mm 
**it0i©«$ft&«fc:&v>T, tsM»* 1 0 1 zmmz^xmfr 
^xm&m\z%&Mmiz%mnxu%o *jns$j©«s©S;it;tf 



WO 01/99216 



32 



PCT/JPOl/05337 



TV**. 
«FH 8 

7 ©mmffitiwi#^{«tifc#ti^#t-§ cttimmztifto 



mmm 9 

*^li©gfTii, 3 n 1 0 7 1 0 2 |*|<D£|Hi0 

nxv^fefe, ji^xi o 3 \z£%mmmmm^i o i 



WO 01/99216 



33 



PCT/JPOl/05337 



^©J;5l:LTlil:-?^tXll:fl§n§llft»* 10 111 
3Ptra 10 7 Kite, fflxJftSg 0 . 3 mm, ft£ 5 0 mmOfl 

/d^ISf:ililt* l o l ^^fiiil l o, 5 ±{cmiT§ c 
«M i o 

^^m&wmmizu, ^ti 102 fo\zmuu ios ^i^ent^ 
§o o 8 M£nfeit«»»* i o i tmau 

10 2a toimizmU^ti, UWM 1 0 3l:iD 

* i o i &±^^mm®\zmtiz>£Dmf&ztiT^z> a mmu losit 

t©ttfc<fc0i^$nt^§, 1 0 8 }t 1 5 0 mmx 

1 0 0mm©#'JtftIf^JH©4t©tt&^nX$tTlfi!cbT^ 
fcfcU 2|i:5S«mo < J;5S:i^l:ISSSn5!)OTtt!5:<, «I 

1 o i-tfi±%'\mnft)\zmn%&5mffi-? %>h<D7?&nu&\,K 



WO 01/99216 



34 



PCT/JPOl/05337 



IL/TEiWfciIiif&* 1 o l &liSMtui^t§. $ 

or, isti o 8 ^wT^m^sgTSfi^^^ffiM 7 tmmomxm 
mmm 1 1 

^MMMommiZU, #ffcg l 0 2 ft£ * y yall 0 9 fimnzn 
TV* 5. ^r>aSl09«, JKtt^nfcilSMira* 1 0 l tlingB 

i o 2 ai©rii:si$n, ft^iii o 3\z£vm&ztircnmmMm 

*10 1 #M0&ttT±#^iI8ll$ tiffins £-5*M£ftTViS, tt 
o . 19-60^7 -y^^mmhTc, * y ~>a& 1 0 9 }$± 

101 <DM®m®®fcWj{?% * v ->zlU 109 %m-tzt 

\z&K>M®lsT\M.mm\zmMM1&B3il 0 1^^. loi, / y> 
3.^1 0 9 £WTSSIB8MT«F!l 7 <h|^tl<DllXM£fT5 c tl: 
J; 59, ;* y 1 0 9 £#£&^MBg«T§S3ib;feiiS£J£^T« 



WO 01/99216 



35 



PCT/JPOl/05337 



mmm 1 2 

ftmm noit mmmttmm 1 0 1 %w.m?%$tm& nobti 

&£&f5[gl 1 0 aiSILT^S. MSI 1 0 (DJ&Mfr 6 KfS * 

i lobtt ^<Dmm^±M(Dnm 1 i o a «t o 
^f^^T*s. Ktsi i o aufrmmi i o ©isifa^5±» 

«M 1 3 

El 1 OK&^T, iftEfclg, i^SftS <Z) £ « D & 



WO 01/99216 



36 



PCT/JPOl/05337 



%o MSi 2 o^e>yo7-i i 2 ^©itBnuti, 

-111 ^itte.nT* D > ^©7^J^-CJ; U T^XIC^ 

£tl£«SMSfft*l 0 1 7'D7-1 1 2*^0^t'J7 

A'XH, MSI 2 0 ©fiffifcKttfcfcJJMyS'ailRl 1 3 SILT^ 
fcS 1 2 0 ft^stD&Stl&o £<&&M;* y ~>:xlfc 1 1 3^t'J7^ 

x&siu nmmmn^i o nn^^v^^M^ntv^. *&, 

yyall 1 3 fc « V-f CD ^JE^fiJin $ *IT V> 3 . £CDfc#>> 
yi/a.Wi 1 1 3 U 7 13 V-f «««bT 

MSl2 0rt^I5tl§o dCD&JH, jf#* 1 0 3 «fc DflS#3*lT, 

MiM»^&M£nfcs®M3»*i o i t-< ^x*teai<M 

S««b£1tSj|i!jW*l 0 1 MSI 2 0±g&©^X*>:5O8 

#104 tifcmft^mmnm 1 o 5 ±fcm*$#TM^« 
1 4 0 *jj^jEft$n«. 

±|B©J;5fc^^U7^X^i«^^m»«Ml 0 5±icmSM«m* 
10 1 7 4 )V$-1 1 1 fc&^T^f 

1 0 1 #18**3*1, ntS7u7- 1 1 2 fc£!£>*iTgft©l»iii<**i3o 

si^j7t^ciiM»*i 0 utm^x, mi o\z^btcmmm 
i^ffl^Ts^iiin 0 5±.\znmmm&* 1 0 1 ^ttwn# 

y^3.iR I 1 3 \z «k D 4^ U 7# 



WO 01/99216 



37 



PCT/JPOl/05337 



HJttfiJ 1 4 

^>tS 1 1 5 0±g077^>^# 1 0 4 Klteft^ttjMH 

l o l ^jft^X l o 3 (;J;0i#$n, ^sisnt, Hffi 

i o io2^iTOt$ns. 

114t7"7Xi0||13O) Wfc:«ffi£IMLT, tI«f*X 
by* 1 1 4^©ili»*l 0 1 £^H£-frTjllj^l 16CJ;0 

^fiilli o 5 fete, o l wm-\zttm? 



WO 01/99216 



38 



PCT/JPOl/05337 



(i) iSft«t*A : &&&m&Lrc%—$>m*. mm-. 3-15 

u m) , 

(3) HIi»*C : ilfl 3 T^ifibfcfeOT. 
12 1:, utl^Otft^O. 3A/cm 2 Tftllfctf©|ftlff(?) 



2 





(mV) 




7 10 




7 2 5 




7 3 0 


tfcfi^l ©SM § «m 


6 7 5 



WO 01/99216 



39 



PCT/JPOl/05337 



bfemmmTffofc^, *-#>^/i-±iciti$i^i, z\n?t 



WO 01/99216 



40 



PCT/JPOl/05337 



Tiis»)jti/T^j, tote®, *mw\z&%mmmm\*, vt&vn 



WO 01/99216 



41 



PCT/JP01/05337 



WO 01/99216 



42 



PCT/JPOl/05337 



t * © i i 

g§ * W f § # € ir / n° V - $ U , #J:tfl&lB*«<&ffi>5ffc:fcfca9#** 
-^f»C9feS^l 5 0 nma^S^lSttfm, ft 

3. mmmmmt^xnmtomiz, lsonmii^^tf 
6. ig (a) ^\ mm*fe&vtcmmfoMi&?-t)mm't%&mnmn 



WO 01/99216 



43 



PCT/JPOl/05337 



7. XU (a) t>eittil^fiiI©M&^lMI 

8. X@ (a) iI$fiiUfeit#»if izKf^^WsUtt ffi 

9. xn (a) a«, £ z\zMftm&&?&Bft-rzxn*$tsm&®m 

10. ig (a) mm^mnvrcmnmmtL^mMmt^^mmm 

mmmmmr&TizmmmMm%ttM$#%xnt, mmm^^mmn 
&ttmLfrmnft<Dfefrik¥&B&?&xmtm&?zxn£*nQM 

11. xn (a) >££&&#^#K©$^fcv>t,#$: 

Mtmmmr$LT-\zmmmm%ttM-z^%xnt, mmwi^^mmm 
*ttm\sftmnfo<Dm&&?&nft?%xmtmfo?zxm£&My)M 
rz£\z£ v 3 umux 1 5 (im& > TizT%xn%$t}m&®mmm5 

12. ig (a) m&*&&Litmn&mik¥&mwi?zniBknm 



WO 01/99216 



44 



PCT/JPOl/05337 



n. i8(a) tfi, mm%&Whtcmmmxn.^&mm? z>m>mmm 

±i 5 um&T\z'tz>xm*^tsmik<Dmm%i5 mmmom^mmm 

14. xn (b) M«am^s^&iSi*^xfcj;oj»ii«©^^ttii 
\zmx-r &xm&'£tsffi$t<Dmmf& 5 «iB*fc©fc#^*#*taiji$*Htfli 

15. xn (b) j&s, MfB^^fi^^7jc^iDAT-r >#&MM? 

1 6. X@ (b) ffifBttM^> Mhfe1fit>ft\m*frft&xm 

sig, (b) mmm%;m¥%mvi\zMxvTmm<Dm&m*B 

18.1g(a)#, »*#:*«[ : ?^«E»'r*«j!l*H« + fc, ^tJc^J 

^^^it*©iSH^ i 7 ^iB^^^^^m^Msy^^mmfflmffi©®^ 

19. I@ (a) fr\ **#fl&&^ tj»*fflltS^55J/73.-^3 



WO 01/99216 



45 



PCT/JPOl/05337 



2 0. xn (a) iiMtf^Iit§^j|?lffl^*(:> ^7Ksa 

X^ii^iH 0 MTn t \z «fc 0 3 m m^_k 1 5 /imKTttSIiSttr 
2 1. X@ (a) ^\ mn&fflL&?t&frMt**i! ;ya.--?a>& 

\z£vm&hTmmmmmxm.^\zmmM7m%ttmz j &z>xmt, m 
tm7m%ttMLfzmmfa(Dm&%L^& 3 um&±. 1 5 /imRT(;» 

"T^Xg^^HDigf £ £fr &&3f!f^©iBBJg 1 7 ^IB«©^5>^« 

22. mm»mn^*wmh. m^^mmmm^rcu^xiKmmmm 

2 3. i&IB^f^ftKimj-Sft, «riE*«j»«t»**ii*1ibTWC»^ 

24. tfiiB^Ms^^v^^x-f ^->^l, t&iam^M^m^^m^ 

25. ffjfB^msftMtf £>n, ttiB^®a^iixtt$nfe«sM«m* 



WO 01/99216 



46 



PCT/JPOl/05337 



mommmmo 

27. ttmmm^mts ^s^^r>aST?i)Ssn, mu^\^\zn 

28. mm^wmtmn^iz^m^mxum^nmmmzm^n, m 
m^m^(Dmrmizmmmmmmm^^^mr^^$^^mmLrcmM(D 
mmm2 2mtm(Dmtt^mMmmmnmm%mm<vmmmmo 

2 9. mm^m.M(Drmmmm\z^nmmzm^^nTmmmmmm 
m^mmv, m$^^M<D±m^mm^\zm^Mmmm^zm^^nr 
tffiH^mscoTS^ z (Dmmmmmmnmtf ±.15 \z& & m a ciets n 
rcmft?nMMm£t£\zfixmmm\z&mLTmmzn%£5Mj&zn 
tc.mM(Dmmm2 2mmm<D&ft?mffinmmmmmmmm<Dm'&mm<, 

3 0. m&&m^mzn&*wiMT %it®on&w , m^&L*Am'tzm 

3 1. wteftn&teT!wttenmmmtt*&mm?zitib<D**vT%z 
%\zv a )\s&-^&%ntfTs mm** u 7#x§*»Lfc** u 7# 



WO 01/99216 



47 



PCT/JPOl/05337 



33. mmftmmfiizmtfbn, mmmmmmmm\zmm^^x^mm 

3 4. mmmmmmnm^mm\zm.mhrcM^i L mmmm^rc\t.isx 

12 2mmm(D-M^^mmMmmnmmmmm(Dm^mmo 

3 5. ttmmomntzmmzntcfiftTnmmmzrcuxz&mmizm 

m&ftft?nmnm%rcu%z&mm<Dm&tmmmz&n-tsi£z>xns 
^nhrcmunmmmm^mmmQ\zmm^nrcM^nmn^rc 
fctfz&mmoffife&mzmm'rzxM* ^zsmmznTcmmmmmn 
B*0m*&fr?nffinm&ftu$x&WLm\zi&Mm?%xm*m?z 

3 6. MBftWi&fo\z^mi$ntcmmmmMmm^*^m2&z>xmz 
&^t, mw^mz^vmmnmmmmm^mwhrmBM^mmM 
m^rzn^xmmm^n^tmmfDmmz^m^n^^^m^om 

37. MtB^ms^Kc^^T, mm^mz&QMmftmmzwmznrc 

3 8 . «rlB»«^a!fc*JEWJD#il!fc«kO«JBE*Wiin*r*lllf*©ieBB* 

3 9 . MmftmmftT*mmnmmmffi**mM-?z>fz#)<D*YV yux 



WO 01/99216 



48 



PCT/JPOl/05337 



WO 01/99216 



PCT/JP01/05337 




WO 01/99216 



PCT/JP01/05337 





(A) aS^PA IPO 



WO 01/99216 



PCT/JP01/05337 




WO 01/99216 



PCT/JP01/05337 



5/6 





103 



WO 01/99216 



PCT/JP01/05337 



6/6 



FIG. 10 





INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/05337 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01M4/86, H01M4/88, H01M8/10 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01M4/86, H01M4/88, H01M8/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


US 5843519 A (Tanaka Kikinzoku Kogyo K, K. ) , 
01 December, 1998 (01.12.98), 
page 6, line 25 to page 12, line 60; Claims 
Sc JP 8-115726 A (Tanaka Kikinzoku Kogyo K.K.), 
Claims; Par. Nos . [0009] to [0013] 


5,7-9,11 

1-4,6,10, 
12-21, 34 


Y 


JP 11-265721 A (Sanyo Electric Co., Ltd.), 

28 September, 1999 (28.09.99), 

Claims; Par. No. [0016] (Family: none) 


1-4 i 


Y 


JP 8-88008 A (Toyota Motor Corporation) , 

02 April, 1996 (02.04.96), 

Claims; Par. No. [0040] (Family: none) 


1-4 


Y 


JP 9-245801 A (Tanaka Kikinzoku Kogyo K.K.), 
19 September, 1997 (19.09.97), 

Claims; Par. Nos. [0011] to [0012] , [0031] (Family: none) 


3-4,17-21 


Y 


JP 7-296818 A (Japan Gore Tex Inc.), 
10 November, 1995 (10.11.95), 

Claims; Par. Nos. [0007] to [0012] (Family: none) 


3-4,17-21 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P M document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
20 August, 2001 (20.08.01) 


Date of mailing of the international search report 

04 September, 2001 (04.09.01) i 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



FormPCT/rSA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/05337 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. n Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q| Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3 - d Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The inventions of claims 1-16 involve a special technical feature 
that the conductive particles contained in a catalyst layer are multinary 
ones so formed as to carry a catalyst and a hydrogen ion-permeable polymer 
electrolyte. 

The inventions of claims 17-21 involve a special technical feature 
that the water-repellent layer of an electrode is formed by applying multinary 
particles formed by coating conductive fine particles with a water-repellent 
agent . 

The inventions of claims 22-4 0 involve a special technical feature 
that the electrode catalyst powder in a dispersion chamber is charged with 
the opposite polarity to that of the polymer electrolyte membrane or the 
gas diffusion layer when the electrode catalyst powder is applied. 

1 . |3 As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



2. D As a11 searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. CH As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4 - LZ1 No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I/K] No protest accompanied the payment of additional search fees. 



FormPCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/05337 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 9-265992 A (Mazda Motor Corporation) , 

07 October, 1997 (07.10.97), 

Claims; Par. No. [0012] (Family: none) 

JP 61-149269 A (Hitachi Metals, Ltd.), 
07 July, 1986 (07.07.86), 
Claims; Fig. 1 (Family: none) 

JP 10-203888 A (Mitsubishi Chemical Corporation), 
04 August, 1998 (04.08.98), 

Claims; Par. Nos . [0016] to [0017] ; Fig. 1 (Family: none) 

EP 948071 A2 (Matsushita Electric Industrial Co. , Ltd. ) , 
06 October, 1999 (06.10.99), 

page 4, right column, line 45 to page 5, left column, 
line 41; Claims 

& JP 11-288728 A (Matsushita Electric Ind. Co., Ltd.), 
Claims; Par. Nos. [0017] to [0022]; Fig. 1 
& CN 1231525 A 

EP 731520 Al (Johnson Matthey Public Limited Company) , 
11 September, 1996 (11.09.96), 

page 5, right column, line 57 to page 6, left column, 
line 6 ; Claims 

& JP 8-259873 A (Johnson Matthey Public Limited Company) , 
Claims ; Par . No . [0026] 
& US 5716473 A 

JP 63-184262 A (Toshiba Corporation), 
2 9 July, 1988 (29.07.88), 

Claims; page 3, upper left column, line 1 to lower right 
column, line 15; Fig. 1 (Family: none) 

GB 2308320 A (Pifco Limited) , 
25 June, 1997 (25.06.97), 

page 6, line 7 to page 6, line 18; Claims 
& JP 2000-502597 A (Pifco Limited), 
Claims; page 7, lines 14 to 22 
& WO 97/23294 Al 

JP 46-6672 A (Siemens AG) , 

13 December, 1971 (13.12.71), 

Claims; page 3, upper right column, line 19 to lower 

left column, line 13; Fig. 1 (Family: none) 



JP 11-57592 A (Mesatsuku K.K.), 
02 March, 1999 (02.03.99), 
Claims; Par. No. [0008]; Fig. 1 



(Family: none) 



JP 10-306238 A (Dainichiseika Color & Chemical Mfg. 
Co. , Ltd. ) , 

17 November, 1998 (17.11.98), 

Claims; Par. No. [0009]; Fig. 1 (Family: none) 



3-4,17-21 



6,10,12-13, 
18,20 



6,10,12-13, 
18,20 



14, 16,22-40 



15-16 



22-40 



24 



25-27 



33 



33 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



H^WJg#€- PCT/J PO I/O 5 3 3 7 



a. wmm-tz'moftm mmm^m (ipo ) 

Int. C 1 7 H01M4/86, H01M4/88, H01M8/10 



B. 



l®2^ffofcft/J««- (BMWfFftfBI (IPC) ) 

Int. C 1 7 H0 1M4/8 6, H0 1M4/88, H01M8/10 



B#BHJB£r&4Mil" 1922-1996 

B#H<klHffl»rl?£:# 1 9 7 1-2 0 0 1 

B*HS»*ffl«f*^« 1994-2001 

B#S*B*r&S»<a# 1 9 9 6-2 0 0 1 



WP I/L 



C. 



x 

Y 



US 5843519 A (Tanaka Kikinzoku Kog 
yo K. K. ) 1. 12M. 1 9 9 8 (0 1. 1 2. 9 8) 
page 6, line 25 - page 12, line 60; claims 

& JP 8-115726 A (ffl**&JRl3!8c:*£*t). [#fFl»* 
II- , [0009] -[0013] 



Y , 



JP 11-265721 A (EMW& 

9 (2 8. 09. 99) rnvtm^omm] 

V) 

JP 8-8 8 0 0 8 A (l-a^girf 

(0 2. 0 4. 9 6) [#fFff*©|Sffl] , 
U 



2 8. 9fi. 19 9 
[0 0 16] (7t5!)-4 

£#Sfc&tfc) 2 . 4 £ . 19 9 6 
[0 0 4 0] (7r?9-ft 



5, 7-9, 11 

1-4, 6, 10, 
12-21, 34 



1-4 



1-4 



S3R CEfttrfti") 
roj nictsi*. 1£J£, JR^^fc^R-f 



fflKi^JSf-St coxites 3SK©JPSXtta» 

TYJ ^rlcgaao&S^iR-ejbo-C, Sibtittitt© 1 « 
r&j p-/^f>b77? 



2 0. 0 8. 0 1 



04.09.01 



Bffl#rpjt (i sa/j p) 

3ffi#-S§- 100-8915 
#j£$3=f ft EB MET I 4#3-f§- 



JSC »- (jW) 



# 0 3-3581-1101 



4X 



2 9 3 0 



6 7 2 5 



iSiPCT/ISA/2 10 (12^) (1 9 9 8¥7^) 



mm&m%-%- pct/j po i/o 5 3 3 7 



ffi^8*03« (PCT1 7*(2)(a>) ©ffij£»£J:»J* i^fflUMSS^&oaA^ J; 9 »#©8ffl<0-ffifco^-Cfls 



3. □ ft*ffl$SH ft, «ft*(»ffillT-feo-CPCTftllj6.4(a)(»||2AR^3±<Dttfet 



1. 0 WKA^^*iiinfS*^*ff^^T»3P^rt^#Lfc©-t:% H0B»SI2E#£B:, ir^TOlBtiWSftlll* 



2. □ iilqffl*=NK*F«:S*+'5*'t?%*<» i-^TcopS^ffi*it*©®Hto^TM4-t5ri:^-et7tci-C\ jg 

3. □ WKA^ilft»«¥^^ £WBB1I3£«*», ^ScMft 



4. □ (±JiiA^S^ii»S¥M%«F H W^«#U^d^fc(D-t;\ £©BBgBl3K*&B:, f&#©*6H©**Jfc' 



(x] ii^wiS^^w^tftttijJBAa^fcSSt^icr^fe^ofc,, 



ispct/isa/210 (mi-<-i?<r>mm d ) ) U 9 98^7jn 





HI»tqS#-9- PCT/JP0 1/0 5 3 3 7 


C OH!*) . 












p ^ «<n ^ m u ■> 


. Y 


JP 9-2 4- 5801 A (H^ft&RXl 
997 (19. 09. 9 7) [#fFfft*»ffiffl] 
2] , [0 0 3 1] (775 y-fcb) 


g*fc5*g?*fc) 19. 9£. 1 
, [0011] - [001 


3-4, 17-21 


Y 


JP 7-296818 A (v't/^^Tfy^^K^i) 10. 1 
1J3. 1 9 9 5 (1 0. 1 1. 9 5) [#£R»5fc(D$&B] , [0 0 0 7] - 
[0012] (7rSy-£U) 


3-4, 17-21 


Y 


JP 9-265992 A (^7^tfefeg=|±) 7. 1 0 . 1997 

(0 7. io. 97) vmmnt<D9m\ , [0012] 
u 


3-4, 17-21 


Y 


JP 6 1-1 4 9 2 6 9 A ( 0 ft&JS«SJ5&|fc) 7. 7jf. 1 9 8 6 

(0 7. 0 7. 8 6) mmm^mm, mm (yy^v-w 


6, 10, 12-13, 
18, 20 


Y 


JP 10-203888 A (H^fc¥t*S^*h) 4 . 8 J! . 19 9 8 
(0 4.0 8.9 8) [#WI**©*aH] , [0 0 1 6] - [0 0 1 7] , 
[HI] (77SS-ftl) 


6, 10, 12-13, 
18, 20 


Y 


EP 948071 A2 (MATSUSHITA ELECTRIC 
INDUSTRIAL CO. , LTD. ) 6. 10£. 1 9 9 9 (0 6. 
10.99) 

page 4, right column, line 45 - page 5, left column, line 41; claim 


14, 16, 
22-40 




& JP 11-288728 A (&T«S 

<D%m\ , [ooi7]- [0022], m 

& CN 1231525 A 


§Slt$afeg?l±) [flfrSftS* 
1] 




Y 


EP 7 3 1 5 2 0 Al (JOHNSON MATTHEY PUBL 
IC LIMITED COMPANY) 11.. 9^. 1 9 9 6 (1 1. 0 
9. 9 6) 

page 5, right column, line 57 - page 6, left column, line 6; claims 
& JP 8-2 5 9 8 7 3 A (v'ayyy -?y±4 '*?Vvt 
V 5 T y K 7J [#fffllf3fc©*Bffl] , [0 0 2 6] 
& US 5716473 A 


15-16 


Y 


JP 63-184252 A (W^WM^.) 29. 7%. 1988 
(2 9. 0 7. 8 8) #fFif*©M ^3H£±«l^f-^T«l 5 

ft, sm (77^y-4U 


22-40 


Y 


GB 2 3 0 8 3 2 0 A (P i f c o Limited) 25. 6J3. 
1997 (25.06.97) 
page 6, line 7 - page 6, line 18; claims 

& JP 2 0 0 0-5 0 2 5 9 7 A ( tf 7 a • D 5 x y F) #fFlf* 
©ISffl, i7I|14ff-f2 2fi 
& WO 97/23294 Al 


24 


Y 


JP 46-6672 A (•£/— p< 13. 12 J. 1971 (1 
3. 12. 7 1) !j#fFii*©fSH, $3I*±W1 9!r-feT«l 3 

ft, mim (77 5 9-4D 


25-27 


Y 


JP 11-57592 A (*fe%gtf±^f-y^) 2. 3J3. 19 9 9 
(0 2. 0 3. 9 9) HfrSftfijfcOttffl] , [0 0 0 8], [Hi] (77 
S!)-#L) 


33 


Y 


JP 10-306238 A (7C 0 *frkl3£tfe*£*fc) 17. llfl. 
1 9 9 8 (1 7. 1 1. 9 8) [#fFff«©|5ia] , [0 0 0 9], [M 

l] (7r§y-&L) 


33 



tSPCT/ISA/2 10 (^2^-v J Ofgf) (1 9 9 8f7J) 



